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Abstract

The 2010 April 03 and 2010 August 01 CMEs were studied using observations from STEREO A and B, and SOHO LASCO, combined with ENLIL+Cone
model simulations preformed at the Community Coordinated Modelling Center (CCMC). In particular, we identified the origin of CMEs using STEREO EUVI
and/or SDO images. A flux-rope model fitting to the SECCHI A and B, SOHO/LASCO images was used to determine CME directions and actual speeds. J-
maps from COR2/HI-1/HI-2 and simulations from CCMC were used to study the formation and evolution of the shocks in the inner heliosphere. We
compared the simulation results with the observed height-time profiles of the shock from white light and kilometric type Il burst (Wind/WAVES) observations.
The predicted shock arrival at Earth iIs compared with in-situ observations from ACE. It is found that that ENLIL+cone model predicts the kinematics of shock
evolution well for both cases and the KmTIlI method is more successful when using ENLIL modeled plasma density.
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varying radius circular cross-section to fit the CMEs . Simulation results for the 2010 August 01 event, including CMEs:
1) 03:05 UT, 619 km/s; 2) 07:45 UT 1284 km/s; 3) 08:35 UT 582
ST A and B COR1/2 and LASCO/C2 images superposed km/s; and 4) 16:35 UT, 655 km/s. Spacecraft at L1 detected one
with flux-rope model outline curves (yellow curves). shock (CME1+CMEZ2) and one ICME (CME4) because CME1 & 2 5 : ReS U I tS

merged together and CME3 was directed towards N33WO08 (only
the flank can be seen along the Sun-Earth line).

BENLIL+Cone model predicted error for: 1) 2010-
04-03 CME is ~1 hr; 2) 2010-08-01 CME1 & 2 is ~.5
4 Type | Data hr: 3) 2010-08-01 CME4 is ~3hr.
_, BKmTIii method predicted error for the 2010-04-03
_ e : CME is 8.5 hr. After applying ENLIL modelled sheath
wp density, the error was improved to 3.4 hr.
5 | B Both the 2010-04-03 and the 2010-08-01 CME
/shock were accelerated rapidly to > 1000 km/s, then
gradually decelerated. The intensity of the 2010-08-
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FR fitting results for the 04-03 CME:
V e = 1002 km/s Direction: S18W03 Tilt angle: -70°
Edge-on width: 45° Face-on width: 70°
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FR fittina results for Vo i = Slope(f ™)aR,/n, =710 km/s (Cremades, et al., 2007) the former had a hlgher CME speed and |
the 08 Ogl CME: where slope( f ') =1.2e ", a=90r18,R, =1.5¢°,n, at 1AU = 4.94cm encountered a denser background solar wind.

f is local plasma frequency, n, is local electron density,
a =9 or 18 (fundamental or harmonic), R, the distance from the Sun at 1 AU.
Observed average V,,, =893km/s, estimatd SAT :~16:28UT

Vi e = 1284 km/s
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Face-on width: 90° improved error = 3.4 hours.
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and féce-on width Were used in the ENLIL+Cone modeT_me maintained a neparly constant value of ~4.0 afte?’/ 04/04 00:00

UT. This saturation time agrees with the KmTIl onset time.
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